When haemothorax follows trauma, it usually results from damage to chest wall vessels, pulmonary parenchymal laceration or great vessel injury 1 . We describe a case in which blood seems to have passed into the chest through an intact diaphragm.
When haemothorax follows trauma, it usually results from damage to chest wall vessels, pulmonary parenchymal laceration or great vessel injury 1 . We describe a case in which blood seems to have passed into the chest through an intact diaphragm.
CASE HISTORY
A woman aged 70 was admitted after collapsing with sudden left-sided weakness. On admission her Glasgow coma score (GCS) was 12 and she had a mild left hemiparesis, though deep tendon re¯exes were symmetrical and plantar re¯exes downgoing. Examination of the cardiovascular and respiratory systems and abdomen revealed nothing of note. Her haemoglobin was 13.8 g/ dL and platelet count, clotting screen and blood chemistry were normal. A computerized tomographic (CT) scan of her head revealed a subarachnoid haemorrhage. Thirty hours after admission her GCS fell to 10 and she became haemodynamically unstable with a heart rate of 120 beats per minute and an unrecordable blood pressure. A right internal jugular central venous line was inserted and she was resuscitated with colloid transfusion. Subsequently she developed recurrent generalized seizures which were terminated with intravenous diazepam. No clinical cause was found for her cardiovascular collapse, and, in view of the onset of seizures, she was thought to have had a cerebral aneurysmal rebleed. A chest radiograph performed four hours post-resuscitation was unremarkable and showed satisfactory placement of the right internal jugular line ( Figure 1 ). She was loaded with intravenous phenytoin, received two units of packed cells and two units of fresh frozen plasma, and was transferred to the regional neurosurgical centre.
On arrival her neurological state was unchanged and she was haemodynamically stable. There was clinical evidence of a large right-sided pleural effusion and her abdomen was diffusely tender. Haemoglobin was now 8.5 g/dL, and a chest radiograph ( Figure 2 ) con®rmed the presence of a¯uid collection in the right pleural cavity. Ultrasound guided aspiration yielded heavily bloodstained serous¯uid (haemoglobin 6.5 g/dL). A chest drain was inserted and 950 mL was drained. Chest radiographs before and after insertion of the pleural drain showed no rib fractures. An ultrasound examination of the abdomen revealed free¯uid in the abdomen and an 8 cm laceration in the right lobe of the liver; on aspiration the¯uid proved to be blood (haemoglobin 12.8 g/dL). Since she had remained haemodynamically stable without further transfusion, she was Figure 2 Chest radiograph showing¯uid within the right chest cavity managed conservatively. Fourteen days after the initial subarachnoid haemorrhage she had an asystolic cardiorespiratory arrest from which she could not be resuscitated. Necropsy con®rmed the presence of subarachnoid haemorrhage and a saccular aneurysm of the anterior communicating artery. The aorta was fully intact. The central veins were normal; injuries to the vessels of the mediastinum and neck were sought and not found. 500 mL of bloodstained¯uid was present in the right chest cavity with some collapse of the right lung. The abdominal cavity contained some 600 mL of fresh blood and there was a 10 cm capsular tear of the liver anteriorly ( Figure 3 ). The diaphragm was intact, with blood adherent to its undersurface.
COMMENT
Presumably this patient sustained the liver laceration when she originally collapsed. How can we account for the haemothorax, when the diaphragm was intact?
No intrathoracic trauma was evident. Another cause to be excluded was the central venous cannulation 2 . In this patient, a right internal jugular central venous catheter had been inserted during resuscitation but the chest radiograph after insertion was normal and no vascular injury was found at necropsy. Furthermore, the chest¯uid had a much lower haemoglobin concentration than the abdominal¯uid, so the abdominal cavity was the likely source of the blood.
We have found a single report of splenic rupture presenting with a haemothorax 3 . The patient had suffered blunt trauma to the left side of the chest and abdomen and surgical exploration revealed a large diaphragmatic tear and rupture of the spleen. In the case we report here, in which the diaphragm was intact, we think that blood from the abdomen must have found its way into the pleural cavity by pleuroperitoneal connections. There is a well documented association between ascites and pleural effusions in patients with liver disease and pelvic neoplasms 4, 5 . In such instances an exudative or transudative pleural effusion may be the consequence of passage of peritoneal¯uid through an intact diaphragm 5 . Meig's syndrome, initially described by Salmon in 1934 7 and subsequently by Meig and Cass in 1937 8 , describes the presence of ascites with concomitant pleural effusions in patients with benign ovarian ®bromas. The syndrome is now known to be associated with several primary pelvic neoplasms, both benign and malignant. Johnstone and Loo studied the phenomenon in patients with cirrhosis and ascites 5 and concluded that absorption of ascitic¯uid through diaphragmatic lymphatics was the mechanism of formation of hepatic hydrothorax. However, Nakamura et al. 9 showed that technetium-99-labelled albumin injected into the abdominal cavity accumulated in pleural¯uid within 7 minutes 9 . Since lymphatic¯ow rate in the thoracic duct is only 1 mL/h per kg bodyweight, lymphatic transfer does not adequately explain this phenomenon. Ascitic¯uid appears to pass directly through defects in the diaphragm into the pleural space. Microscopic (0.03±1.2 mm) and larger (up to 5 mm) defects, some with epithelialized ducts, have since been demonstrated at necropsy in patients with ascites and cirrhosis 10 . These are believed to result from thinning and subsequent spontaneous microrupture of the tendinous part of the diaphragm 11 . Hydrothoraces have also been noted in patients undergoing peritoneal dialysis 12 and are thought to occur by the same mechanism.
The concept that blood may cross from the peritoneum to the pleural cavity in the absence of diaphragmatic injury is of interest since it extends the mechanisms thought to be involved in the production of Meig's syndrome to the development of haemothorax after intra-abdominal bleeding. In addition, these ®ndings have implications in the assessment of patients with haemothorax following trauma. Whilst investigation for intra-abdominal injury would always be mandatory 13 , our experience provides another mechanism by which confounding clinical ®ndings may be observed. When multiple pathology exists, the individual components can be hard to manage.
CASE HISTORY
A man aged 57 was admitted having been found collapsed on the street. On examination, he was unconscious with a Glasgow coma scale of 5. He had a dense left-sided hemiparesis. Bony features of acromegaly were noted, together with soft-tissue wasting and evidence of a proximal myopathy. He had no goitre or dysthyroid eye signs. Blood pressure was 200/110 mmHg. His initial endocrine investigations (see Box 1 for key to abbreviations) showed a raised serum GH of 238 mU/L and a low-normal serum IGF-I of 13.7 nmol/L (normal range 11±43.2). He was thyrotoxic (TSH undetectable, free thyroxine 59.9 pmol/L, free tri-iodothyronine 13.4 pmol/L). On further investigations he proved to have secondary hypogonadism (testosterone 0.4 nmol/L, LH50.5 U/L, FSH 0.7 U/L). Prolactin (583 mU/L) and cortisol (691 nmol/L) were normal. Thyroid microsomal and thyroglobulin antibodies were strongly positive.
We subsequently learned that one month earlier his general practitioner had suspected that he was acromegalic and noticed signs of cardiac failure. He had arranged an IGF-I (18.2 nmol/L), TSH (0.3 mU/L) and thyroxine (16.9 pmol/L), all of which were normal, and triiodothyronine (3.0 pmol/L), which was low. Since the initial specimen for GH was haemolysed, the blood tests were repeated one week before admission, by which time he had become thyrotoxic (TSH50.1, free thyroxine 59.3, free tri-iodothyronine 11.4). His random serum GH was raised (208 mU/L).
A magnetic resonance scan of his brain revealed a dense right-sided cerebral infarct and a 25 mm pituitary tumour, which was adjacent to a 12 mm calci®ed thrombosed left internal carotid artery aneurysm (Figures 1 and 2) . There was cardiomegaly on the chest X-ray and an echocardiogram showed a dilated left atrium and ventricle with reduced ejection fraction.
He was transferred to the intensive therapy unit for ventilation, where he received carbimazole and testosterone replacement. Despite the poor ejection fraction, he maintained a satisfactory cardiac and urinary output throughout his admission. However, in view of his echocardiogram ®ndings and his hypertension, he was treated with diuretics and ACE inhibition. His conscious level returned to normal over the next week and he began stroke rehabilitation. After ®ve weeks of carbimazole treatment his thyroid hormones fell into the normal range. A repeat 0900 h cortisol was 455 nmol/L indicating
